Abstract: What happens to the demand of the print version if a magazine launches a website? This question is empirically analyzed for the German women's magazine market, a particularly relevant segment of the German magazine market. Static and dynamic nested logit-type demand models are estimated on quarterly panel data covering the period 1996 to 2001. Main findings are that website provision does not have a significant effect on magazine demand -a conclusion that is robust to alternative specification of the potential website effect (including 'passive' learning and 'active learning') -and there are significantly positive 'awareness' spillovers from website presence of competitors.
Introduction
A website launch by a magazine or a newspaper is a costly venture. Apart from the outlays associated with setting up and maintaining the website, there is the potential danger that consumers might substitute away from the print medium towards the online version. There is some circumstantial evidence for example for Italy where the three leading daily newspapers experienced a substantial decline in circulation after they had launched websites that contain all articles that are published in the print version -a clear indication of a substitutional relationship between the online version and the print medium.
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At the same time, industry representatives that I have talked to report that they regard magazine websites as an additional service to the readers -for example the provision of a daily updated horoscope, thus pointing at complementarities between the print versions and the associated websites.
Structural econometric evidence on the effects of website provision is missing, however, and in this paper I quantify the short-run and long-run effects of website launches on magazine demand as an exercise in the analysis of the relationship between virtual markets and real markets.
The attention of this paper is restricted to German women's magazines because it is not only the hardest fought segment of the German magazine market 2 but also because it has been a front-runner in establishing magazine websites. The first German women's magazine went online in spring 1996. Two directly competing magazines followed the same year. By the end of 2001, 15 women's magazines out of a total of 41 magazines active in the market provide an own website.
The effects of website provision on magazine demand is empirically studied using a differentiated product demand framework and detailed quarterly data on both magazine characteristics and consumer characteristics that spans the period 1996 to 2001.
I estimate static and, following the suggestion of a referee, dynamic models of magazine demand using proper instruments of potentially endogenous variables.
In both models I allow for 'passive' and 'active' consumer learning about a magazine's website.
Main results of my paper are that (i) there is no significant effect of website launching on magazine circulation, (ii) there is no significant learning about the existence of a website, (iii) there are significantly positive 'awareness' spillovers 2 In 2001, 36 women's magazines titles were published, more than twice as much as in the second-densely populated segment, TV magazines. Market concentration, as measured by the Hirshman-Herfindahl index, is much lower in women's magazines than in any other segment, and this is true both in the magazine demand dimension and in the advertising demand dimension. Women's magazines also possess the largest overall market shares in terms of circulation and advertising space. These figures are based on data contained in Gruner + Jahr (2002) . effects on circulation from other magazines in the same group (direct competitors) that are online and (iv) there are significantly positive effects of past magazine market shares on current market shares 2 Background information
Website launching
Various visits to the websites of the magazine I study between July 2001 and November 2003, along with an inspection of the printed magazines, showed that there is at least superficially a large overlap between the magazine contents and the main website contents. Contents related to 'Beauty and fashion', 'Love and partnership', 'Diets and nutrition', 'Recipes' etc. play an equally important role in both the print version and the online edition. On second sight, however, it turns out that articles that appeared in the most recent print version are not accessible on the internet which considerably limits the degree of substitution between online version and the print edition.
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Instead of placing full text articles online, the magazine websites contain information that might be termed 'timeless', meaning that they allow to gather information that is not subject to very 3 There of course is the general question if the enjoyment of reading a magazine on the sofa is the same as the enjoyment from reading the online version sitting in front of a computer.
My personal experience from observing women's magazine consumers is that the latter does not measure up with the former. recent developments, for examples articles that appeared in earlier print versions that are now moved to the magazine's website archive.
Although there is indication given that magazine websites and magazine print versions could be complementary, it is an empirical question to what extent this potential complementary might be balanced out by substitution effects.
Whatever their motives are to launch a website, and in Kaiser (2003) I discuss the motives in further detail, many women's magazines are online today. Jahreszeitenverlag (1996 Jahreszeitenverlag ( -2002 , so that I am inclined to believe that it is an appropriate classification of the magazines. The magazine grouping is not important at this stage of the study but it is relevant for the econometric analysis that follows.
Insert Table 1 about here! Table 1 indicates that there are two distinct entry patterns: the first entry wave was around 1996/1997, the second one more recently around 2000/2001. There are three women's magazines website launches that I miss in this study since they were launched after the end of my observation period: 'Marie Claire' (monthly medium priced magazines), 'Mädchen' (girl's magazines) and 'Madame' (monthly high priced magazines).
Other features of the German magazine market
Apart from the purely website-related issues, there are two more facts about the German magazine market in general and about women's magazines in particular that are important to know and that distinguish the German magazine market from the U.S. magazine market. The first is that subscription rates and cover prices are almost identical. Comparisons of cover and subscription prices in early October 2001 and in early November 2003, which included all magazines considered in this study, shows that for 26 magazines subscription and cover prices are exactly the same. For 13 magazines the subscription price is higher than the cover price with a mean price difference of 17.9 per cent. This is the case for the low-priced magazines. They do not directly offer subscriptions. Instead, consumers turn to retailers to have the magazines delivered who charge fees for their services. For twelve magazines consumers save when they subscribe (with the mean difference being -10.5 per cent). I therefore consider the differences in cover and subscription prices as neglectfully small. They might of course introduce measurement error so that there is the danger of obtaining biased coefficients on cover prices in the econometric analysis but the instrumentation of prices I apply will take care of this.
A second issue is that access to the websites of women's magazines is free of charge. Website visitors are also not required to reveal any information about themselves.
Empirical specification
Discrete-choice models of product differentiation (Anderson et al. 1990; Berry 1994 ) provide a somewhat natural framework for studying the determinants of demand for women's magazines. Internet provision is considered as a quality characteristic in a 'Nested Logit' model of product differentiation.
Due to the fact that there might be some inherent dynamics in magazine demand, for example due to the existence of subscriptions, I estimate both a static and a dynamic model for magazine demand. The next subsection describes the static demand model, the following subsection discusses the dynamic specification.
Static model
The nested logit model is a popular choice among empirical researchers since it is computational simple. Its simplicity comes at a cost, however: it place somewhat restrictive assumption own and cross-price elasticities so that recent research uses the more flexible random coefficient model to estimate models for differentiated product demand (Berry et al. 1995; Davis 2000; Nevo 2000; Petrin, 1998) .
Apart from the fact that own and cross-price elasticities are not of interest here, I also think that the nested logit model might in fact work very well for my market. The magazines that I study are very much alike within groups if one compares for example content pages, advertising pages and magazine content shares (the share of e.g. beauty, fashion, wellness etc. pages). By contrast, for example a fashion page of a magazine from the 'monthly high priced' magazines looks very different even from a fashion page of a magazine from the 'monthly medium priced' magazines. This suggests that being a member of one of the six magazine groups is an important quality characteristic of a magazine. It hence seems worthwhile to use the nested logit model based on this grouping in the econometric analysis since the nested logit model places random coefficients on dummy variables for the six magazine.
In order to introduce some additional flexibility in the own-price and cross-price elasticity without giving up the simplicity of the nested logit specification I make them dependent on magazine purchaser's income following for example Slade (forthcoming).
The nested logit model for differentiated product demand is well described in the existing literature so that there is no need to go into great details here.
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The nested logit demand equation I estimate is
where the subscript jt corresponds to the jth magazine observed at time t. τ t denotes demand shocks that are the same for all magazines (I use quarter and year dummy variables to take them into account) and ξ jt is a time-specific quality characteristic of magazine j that is unobserved to the econometrician. Magazine price elasticity of consumers to differ according to their income.
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The parameter σ measures the degree of product substitution within product groups. If σ = 1, products within product groups are perfect substitutes and if σ = 0, products are symmetric and the 'simple logit' model without random coefficients is obtained. The substitution parameter maps the market share of magazine j in group g (i.e. in one of the six magazine groups) at time t,s j|gt , to total relative market shares.
The two terms κw jt and δa =jt are my measures for website effects on magazine demand and for 'awareness' spillovers from other magazine's (other than magazine j) website presence to magazine j's relative market shares respectively.
I estimate three different specifications that are supposed to capture the effect of having a website. In the first and most simple specification, the website effect is represented by a dummy variable, denoted by website jt . It is coded one for each 6 Earlier specifications included four additional income group shares, namely the share of consumers enjoying an own income lower than 1,500 DM, between 1,500 DM and 2000 DM, between 2,000 DM and 2,500 DM, between 2,500 DM and 3,000 DM and higher than 3,000 DM. The coefficients related to these income shares did not prove to be statistically significantly different from α so that I left them out. I also experimented with household income instead of magazine reader income but obtained implausible results, for example upward sloping demand curves. My explanation for these implausible results is that according to Deutscher Hausfrauen
Bund ( If none of a magazine's consumers uses the internet at all, then it is unlikely that they learn about the magazine's website quality and contents. My third specification that I term 'active learning' (as opposed to the 'passive learning' going on in my second specification) I therefore additionally include interactions of the contemporary and lagged website dummies with the share of magazine j's readers that regularly use the internet at time t, onlineshare jt .
My specifications of the website effect on magazine demand are hence the follow-ing:
Apart from those 'direct' effects of website presence there might also be indirect effects coming from the website presence of other magazines. These effects are called 'awareness' spillovers in the marketing literature. The idea behind 'awareness' spillovers in my setting, which are picked up by the term δa =jt in my empirical model, is that a consumer who surfs on the internet calls up the website of women's magazine l (and possibly also the website of women's magazine m etc.). Her interest in women's magazine is caught so that she buys a women's magazine next time she stops at a kiosk. The important thing to note here is that she might buy some magazine other that l or m since women's magazines in general caught her attention. Confronted with the choice of magazines she might decide to buy magazine j instead of magazine m or l since it better fits her needs.
Magazine j does not need to run an own website to free ride on the awareness spillovers from other magazines.
My magazine demand specification considers two types of awareness spillovers:
those coming from (i) the own magazine group -i.e. from direct competitors -and (ii) those coming from other women's magazines. The empirical proxy variables I use are (i) the number of magazines that have a website in a maga-zine's own group (I term this variable 'Group-awareness') and (ii) the number of magazines that maintain a website in the entire women's magazines market ('Total awareness').
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Both variables exclude a website presence of magazine j.
Dynamic model
In addition to the standard static model I also estimate an 'ad hoc' dynamic model of magazine demand. I call it 'ad hoc' since it does not follow from utility maximization as the static model. It is an autoregressive model that contains the lagged endogenous variable as an additional regressor:
where the parameter ρ measures the effect of past relative market shares on current relative market shares.
Although the dynamic model does not follow from utility maximization, there are a number of good economic and econometric reasons that motivate its use. A simple economic motivation are learning effects: consumers do not instantaneously become aware of a magazine's quality but rather need to multiply purchase it.
Another straightforward economic motivation is that changes in magazine quality does not instantaneously lead to changes in demand (as assumed by the static model). This is a particularly relevant issue for women's magazines where the 7 I have also run specifications with interaction of the awareness variables and the dummy variable for website presence. The coeffients related to this interaction were insignificantly different from zero so that I left them out.
mean subscription rate is 14.3 per cent (median 10.3 per cent) so that instantaneous adjustment is very unlikely to take place.
From an econometric perspective, adding a lagged endogenous variable just changes the interpretation of the coefficients. The coefficients obtained from an estimation of the dynamic model have two interpretations, a short-run and a long-run one.
The parameter estimates obtained for the magazine quality characteristics, cover price, within group market share, the website effects and the awareness spillovers This is not a cause for major concern as such since the parameter estimates are consistent in any case and my estimates for the variance-covariance matrices are all robust to first-order serial correlation (and also to heteroscedasticity). Serial correlation in the error terms is, however, an indicator for left-out dynamics in the empirical model so the introduction of a lagged endogenous variable is justified from an econometric point of view as well.
Identification
Equation (1) and Equation (2) could in principle be estimated by OLS. Since both consumers and producers know the unobserved (to the econometrician) magazine quality component ξ jt , producers take its value into account in its pricing decision which in turn induced a positively correlation between ξ jt and magazine cover price p jt . This leads to a downward bias in the parameter estimates that correspond to the price coefficients α jt , calling for an instrumentation of cover prices.
By the same token, within group market shares need to be instrumented as well.
In the dynamic model, the lagged endogenous variable ln(s jt−1 /s 0t−1 ) needs to be instrumented too since there is suspicion of serial correlation in the residuals. I follow an idea of Hausman et al. (1994) and use cover prices of magazines from other markets as instruments. I construct three different instrument sets based on this idea: (1) the average cover price across all magazines published in Germany, (2) the average cover price across all women magazines and (3) the average cover price across magazines in the own magazine group. Instruments (2) and (3) were rejected by tests for overidentifying restrictions in almost all specifications so that instrument set (1) is used in the empirical analysis only. I will henceforth call it the 'main cover price instrument' although I use additional variables as instruments for price.
It is well documented that (functions of) other products' (other magazines) characteristics are valid instruments for prices and within group market shares since the pricing equation associated with differentiated product demand models depend on the characteristic of the other products. Existing studies have used the means of the characteristics of other products as instrument for product prices and the means of the characteristics of products from the own product group as instruments for within group market shares (e.g. Verboven 1996) . I follow this approach and use the following variables as instruments for cover prices and within group market shares ('overall' means the entire German magazine market):
(i) the share of own information pages relative to the mean share of information pages in the own product group, (ii) the own advertising pages share relative to mean overall advertising share, (iii) the own advertising pages share relative to mean overall advertising share within the own product group, (iv) the own content concentration index relative to the mean overall content concentration index, (v) the own number of pages relative to the mean overall number of pages, (vi) the main cover price instrument, (vii) the main own price instrument relative to mean overall main own price instruments and (viii) the ratio of the main own price instrument relative to the main own price instrument from the own prod-uct group. Note that the instruments that are defined on the group-level basis are thought as instruments for within group market share while the instruments defined for the entire German magazine market are thought as instruments for cover prices. The distinction does not really matter, however, since in practice instruments for cover prices are also used as instruments for with group market share and vice versa.
For an instrument to be valid it has to have two properties: (i) there must be a high correlation between the instruments and the variable to be instrumented and
(ii) the instruments and the residual of the estimation equation of interest must be uncorrelated. In order to check the first property I have run auxiliary OLS regressions of the instruments and the exogenous variables on cover prices and within group market shares (a so-called 'first stage reduced form estimation'). The instruments were jointly highly significant in these auxiliary regression indicating a high correlation between the instruments and the variables to be instrumented.
Estimation results for the auxiliary regressions are presented in Appendix A on the internet.
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The second property, the non-correlation between the residuals and the instruments, is tested by J-tests. Non-orthogonality of the instruments is easily rejected in all specifications. In addition, I run OLS regression of instruments on the residuals and do not even find evidence for correlation of one of the instruments with the residuals. The potential endogeneity of website provision also is an issue that is at stake here. As one of the referees pointed out, it might be the case that having a website affects the quality of a magazine compared to one which has not yet launched an internet site which makes website provision is an endogenous variable.
I test for endogeneity of website provision within a framework I develop in Kaiser (2002) and cannot reject non-exogeneity of website provision (of course given my assumptions regarding the exclusion restrictions). Appendix B on the internet provides details on my test for endogeneity.
As a final remark on identification in logit-type differentiated product demand models, note that using fixed effects to identify the unobserved magazine characteristics is infeasible since the vector of unobserved product characteristics (the errors) is not identified separately from the product characteristics (Berry 1994 ).
The magazine demand models are estimated using a GMM routine that is programmed in the software package TSP (Hall and Cummings 1998 and http://www.tspintl.com).
Data
My data set comprises of quarterly information on all German women's mag- A last piece of information the data contains is website presence. The date a magazine launched a website was assembled by my own by email and telephone inquiries at the editorial staff of the magazines.
Descriptive statistics of the variables involved in the estimations are shown in Appendix C on the internet.
Estimation results
Since I estimate two different econometrics models with three different specifications of the effects of website provision on magazine demand, I produce six different sets of parameter estimates. In my presentation of the estimation results I distinguish between the parameters of 'secondary interest' -these include all parameters that are unrelated to the website effects and unrelated to the website awareness spillover effect -and those of 'primary interest' -the coefficients corresponding to my website effect specifications and the website awareness spillovers. I start by presenting the parameters of core interest since if they do not make sense economically it is unlikely that my demand equations are well specified. The parameters of secondary interest stemming from the static model are displayed in Table 2 , those generated by the dynamic model are shown in Table 3 .
Insert Table 2 about here! Insert Table 3 about here!
The parameters of primary interest produced by the static model are displayed in Table 4 , those estimated by the dynamic model are shown in Table 5 . The estimates for both dynamic models in Table 3 and Table 5 are the long-run coefficients, i.e. the transformed parameter values of θ/(1 − ρ). The variancecovariance matrix corresponding to the transformed parameters is calculated using the 'Delta' method (Greene 1997 , Section 6.7.5) The original parameter estimates for the dynamic models are moved to Appendix D on the internet.
Insert Table 4 about here! Insert Table 5 about here!
Secondary interest parameters
The parameters related to cover prices, α and α no own income , are highly precisely estimated and carry the correct negative sign indicating that magazine demand decreases in prices. The high significance of α no own income shows that consumers that do not have an own income have a significantly higher price-elasticity of demand than those who do have an own income. The coefficient related to within group market shares is around 0.58 in the static model and is around 0.72 in the dynamic model meaning that products within the six product groups are highly substitutable.
There The demand-maximizing share of advertising pages is also outside the relevant range. The coefficient estimates related to advertising share and its square indicate a concave relationship between advertising share and magazine demand. In the static model, maximum demand is reached at an advertising share of around three per cent and in the dynamic model it is even negative. These findings show that consumers have a distaste for advertising.
The parameters on the content concentration index indicate an optimal degree of concentration that is reached at a concentration index of around 0.14 in all specifications.
Results for each of the parameters associated with the 21 content shares variables that are included in each of the specifications are not displayed for brevity.
Instead, the tables contain Wald test for joint significance. Content shares have a jointly highly significant effect on magazine demand in the static model only.
They are jointly insignificant in the dynamic model. Some of the individual coefficient are, however, significant at the usual significance level in the dynamic model as well.
In all specifications I find highly significant effects of the three quarter dummies variables and the five dummies for the years 1997-2001.
Parameter ρ that links past relative market shares to current relative market shares is highly significantly different from zero and large in absolute magnitude.
This may indicate significant learning effects but could also simply be due to relatively high subscription rates.
Primary interest parameters
The most striking and most important finding related to the estimates of the coefficients of primary interest is that there are no significant effects of website provision on magazine demand. There are two explanations for this result: the first one is that the substitution effect and the complementarity effect just balance out one another. The second is that a magazine's online version and the print edition are independent goods. Both explanations are possible but I can, unfortunately, not distinguish between them.
The estimation results also show neither significant 'active learning' nor signifi-cant 'passive learning' effects. None of the lagged website dummies is significantly different from zero and they are also jointly insignificantly different from zero.
Likewise for the interactions with magazine's readership share that regularly uses the internet.
By contrast, I do find highly significant and positive awareness spillover effects coming from other magazine in the own magazine group in all specifications: competing magazine's website presence leads to positive demand spillovers. There are no significant general awareness effects from other women's magazines.
Comparison to other studies
There are two papers that I am aware of that also analyze the effects of website provision on print media as well, Argentesi (2003) and Gentzkow (2003) .
My finding of insignificant effects of website provision on magazine demand is consistent with Gentzkow (2003) . Gentzkow uses data on the print and online newspaper readership of consumers in Washington DC and finds that crowding out of print demand by the online paper is minimal. By contrast, Argentesi (2003) finds a very large decrease in the circulation of Italian daily newspapers of 5.6 per cent. In her paper (that focuses on the effects of supplements on demand and not on website provision effects), website effects are captured by a simple dummy variable.
Caveats
There are (at least) six potential caveats in this paper. The first is that I do not have information on website traffic. If a magazine's website is of poor quality potential magazine readers do not visit it and hence there is no relationship between the online version and the print version. One would, however, term the websites I study 'high quality' websites since they are for example daily updated and very well designed which is not too surprising since the websites' technical maintenance is outsourced to professional website design firms.
The second potential caveat is that I also do not have information on what fraction of magazine consumers also visit the corresponding magazine website. The only evidence I have is for the biweekly classical magazine 'Brigitte' for which the publisher claims that 95 per cent of the website visitors also purchase the print copy.
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The third potential caveat is that there might be significant effects on some aspects of magazine demand but not on others. For example Bernd Ziesemer, editor-in-chief of the daily 'Handelsblatt', the 'German Financial Times', mentioned in a round actually pays off." This implies that there might be significant effects of website provision on magazine subscription. To test for website effects on subscription I have estimated dynamic econometric models with a lagged dependent variable and in first differences using the same sets of instruments as described in Subsection 3.3 and did not find significant effects of website provision on subscription.
The fourth potential caveat is that the results I find in this paper might not be overly generalizable for three reasons: (i) website access is free of charge in the market I consider, (ii) internet penetration is lower in Germany than it is in the U.S. (but internet penetration rates are similar across most EU countries) and (iii) articles in the current print edition are not moved to the internet. Inversely, I do believe that my results are generalizable to other magazine markets that also offer free website access, do not make the articles of the current print version available online and for countries that have similar internet penetration rates.
That is to say I believe that they are applicable to most other European magazine markets. I also do not think that focussing attention to women's magazines is a severe restriction. As mentioned earlier, women's magazines were the frontrunners in launching websites so that the market to look if one ones to study website effects and website learning effects.
The fifth potential caveat is that I might not have included all relevant magazines in my analysis. I.e. there might be other magazines in the German magazine market that could be substitutes to the magazines I consider in this paper. 
Summary and conclusions
There are two answers to the main question this paper asks: "What happens to demand if magazines go online?". The first is that there is no significant effect of own website provision on own magazine demand. There are two candidate causes for this finding that I cannot, however, separately identify: (i) the substitution effect between the online version and the print version on the one hand and the demand-inducing quality-improvement effect from maintaining a website on the other hand just balance out and (ii) a magazine's online version and it's print edition are independent goods.
The second answer is that there are significant effects from other competitors' website presence on own magazine demand indicating significant awareness spillovers.
The approach of the paper is empirical. I estimate two different econometric variants of the 'nested logit' model for differentiated product demand, a standard static model and a dynamic model that allows for delayed adjustment of magazine demand due to changes in magazine characteristics. In my most basic specification of the effects of website provision on magazine demand the website effect is implemented by a simple dummy variable that indicates website presence. In more flexible specifications I also allow for 'passive' consumer learning by including also lagged website dummies and 'active learning' where I interact the lagged website dummies with the share of a magazine's readers that regularly use the internet. My econometric model do not find significant evidence for either effects.
The econometric models also consider two different types of 'awareness spillovers'.
The first one measures how many womens' magazines (other than the magazine in question) are online at a given point in time. The second one measures how many women's magazines in the own magazine group (again other than the magazine in question) -i.e. direct competitors -are online. I do not find significant effects of the general awareness variable but I do find significant effects of awareness spillovers coming from direct competitors.
Further research will primarily focus on evaluating effects of website provision on magazine profitability. Even though there are only small and insignificant effects of website provision on magazine demand it might well be that there are indirect effects on magazine profitability through the circulation-advertising spiral: a small change in circulation might lead to significant changes in advertising revenue and hence on magazine profits. At the same time advertisers might view a magazine's website presence as a magazine quality signal. The instruments used in this estimation are described in Subsection 3.3. Parameter α relates to cover prices, α no own income is associated with the interaction between cover price and the share readers that regularly uses the internet. This variable varies both over time and across magazines. The abbreviations I use in the table are the following: 'ed. pages' -number of editorial pages, 'Share ad. pages' -relation of advertising pages to total number of pages, 'Content conc.' -Hirshman-Herfindahl index of magazine content concentration. Table 4 presents continues the presentation of the GMM estimates results of the static model from Table 2 by displaying the parameter estimates that relate to the effects of website provision on magazine demand. The dummy variable The variable Website jt−k denotes a dummy variable that is coded one if the jth magazine had a website at time period t − k. The variable share online jt−k denotes the share of magazine j's readers that was online in time period t − k. Table 5 presents continues the presentation of the GMM estimates results of the dynamic model from Table 3 by displaying the parameter estimates that relate to the effects of website provision on magazine demand. The dummy variable The variable Website jt−k denotes a dummy variable that is coded one if the jth magazine had a website at time period t − k. The variable share online jt−k denotes the share of magazine j's readers that was online in time period t − k.
